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Abstract
A search is presented for new massive resonances decaying to WW, WZ or ZZ bosons in ℓνqq¯ and qq¯ qq¯ final
states. Results are based on data corresponding to an integrated luminosity of 2.3-2.7 fb  recorded in proton-
proton collisions at  s=13 TeV with the CMS detector at  the LHC. Decays of spin-1 and spin-2 resonances into two
vector bosons are sought in the mass range 0.6-4.0 TeV. No significant excess over the standard model background
is observed. Combining the results of the ℓνqq¯ and qq¯ qq¯ final states, cross section and mass exclusion limits are
set for models that predict heavy spin-1 and spin-2 resonances. This is the first search for a narrow-width spin-2 
resonance at  s=13 TeV.[Figure not available: see fulltext.] © 2017, The Author(s ).
Author keywords
Beyond Standard Model  Hadron-Hadron scattering (experiments)  Particle and resonance  production  
proton-proton  scattering
Agashe, K. 
H. Davoudiasl, G. Perez and A. Soni, Warped gravitons at the LHC and beyond 
(2007) Phys. Rev. D 76 
036006 
 
Fitzpatrick, L., Kaplan, J., Randall, L., Wang, L.-T. 
 
(2007) Journal of High Energy Physics, 2007 (9), art. no. 013.  . 
doi: 10.1088/1126-6708/2007/09/013 
◅ Back to results
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
View at Publisher
Open AccessJournal of High Energy Physics
Volume 2017, Issue 3, 1 March 2017, Article number 162
Sirunyan, A.M.a Tumasyan, A.a Adam, W.b Asilar, E.b Bergauer, T.b
Brandstetter, J.b Brondolin, E.b Dragicevic, M.b Erö, J.b Flechl, M.b Friedl, M.b Frühwirth, R.bgp
Ghete, V.M.b Hartl, C.b Hörmann, N.b Hrubec, J.b Jeitler, M.bgp König, A.b Krätschmer, I.b Liko, D.b
b b b b b b b




  View additional affiliations








 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1
2





Social Media and Citations
beyond Scopus.
Metrics 




Cited by 9 documents
,  , 
(2018) Journal of High Energy
Physics
,  , 
(2018) Physical Review D
,  ,
(2018) Journal of Instrumentation
Inform me when this document
is cited in Scopus:
 
Related research data 
  ▻View all metrics

Search for W W/W Z resonance
production in ℓνqq final states in
pp collisions at √s=13 TeV with
the ATLAS detector
 Aaboud, M. Aad, G. Abbott, B.
Z Z → + - ′ + ′ - s-section
measurements and search for
anomalous triple gauge
couplings in 13 TeV p p collisions
with the ATLAS detector
 Aaboud, M. Aad, G. Abbott, B.
The importance of calorimetry for
highly-boosted jet substructure
 Coleman, E. Freytsis, M.
Hinzmann, A.
View all 9 citing documents
 ▻Set citation alert
 ▻Set citation feed

Search for massive resonances
decaying into WW, WZ or ZZ
bosons in proton-proton
collisions at $\sqrt{s} = $ 13 TeV
Antipin, O., Atwood, D., Soni, A. 
 
(2008) Physics Letters, Section B: Nuclear, Elementary Particle and High-Energy Physics, 666 (2), pp. 155-
161.  . 
doi: 10.1016/j.physletb.2008.07.009 
Randall, L., Sundrum, R. 
 
(1999) Physical Review Letters, 83 (17), pp. 3370-3373.  . 
doi: 10.1103/PhysRevLett.83.3370 
Randall, L., Sundrum, R. 
 
(1999) Physical Review Letters, 83 (23), pp. 4690-4693.  . 
doi: 10.1103/PhysRevLett.83.4690 
Pappadopulo, D., Thamm, A., Torre, R., Wulzer, A. 
 
(2014) Journal of High Energy Physics, 2014 (9), art. no. 60, pp. 1-50.  . 
 
doi: 10.1007/JHEP09(2014)060 
Altarelli, G., Mele, B., Ruiz-Altaba, M. 
 
(1989) Zeitschrift für Physik C Particles and Fields, 45 (1), pp. 109-121.  . 
doi: 10.1007/BF01556677 
Altarelli, G., Mele, B., Ruiz-Altaba, M. 
 
(1990) Zeitschrift für Physik C Particles and Fields, 47 (4), p. 676.  . 
doi: 10.1007/BF01552335 
Aaboud, M., Aad, G., Abbott, B., Abdallah, J., Abdinov, O., Abeloos, B., Aben, R., (...), Zwalinski, L. 
 






























Search for new resonances decaying to a W or Z boson and a Higgs boson in the











(2017) Physics Letters, Section B:
Nuclear, Elementary Particle and
High-Energy Physics
,  ,
(2017) Physics Letters, Section B:
Nuclear, Elementary Particle and
High-Energy Physics
,  ,
(2016) Journal of High Energy
Physics
  
Find more related documents in
Scopus based on:
Data linking provided by 
Combination of searches for
heavy resonances decaying to
WW, WZ, ZZ, WH, and ZH
boson pairs in proton–proton
collisions at √s=8 and 13 TeV
 Sirunyan, A.M. Tumasyan, A.
Adam, W.
Search for heavy resonances
decaying into a vector boson and
a Higgs boson in final states with
charged leptons, neutrinos, and b
quarks
 Khachatryan, V. Sirunyan, A.M.
Tumasyan, A.
Search for a massive resonance
decaying into a higgs boson and
a W or Z boson in hadronic final
states in proton-proton collisions
at (Formula presented) = 8 TeV
 Khachatryan, V. Sirunyan, A.M.
Tumasyan, A.
View all related documents based
on references
 ▻Authors  ▻Keywords
The ATLAS collaboration, Aaboud, M., Aad, G., Abbott, B., Abdallah, J., Abdinov, O., Abeloos,
B., (...), Zwalinski, L. 
 
(2016) Journal of High Energy Physics, 2016 (9), art. no. 173.  . 
 
doi: 10.1007/JHEP09(2016)173 
Khachatryan, V., Sirunyan, A.M., Tumasyan, A., Adam, W., Bergauer, T., Dragicevic, M., Erö, J., (...), Woods, N. 
 








Search for massive resonances in dijet systems containing jets tagged as W or Z boson decays in pp




Khachatryan, V., Sirunyan, A.M., Tumasyan, A., Adam, W., Asilar, E., Bergauer, T., Brandstetter, J., (...), CMS
Collaboration 
 
(2016) European Physical Journal C, 76 (5), art. no. 237.  . 
 
doi: 10.1140/epjc/s10052-016-4067-z 
Search for a massive resonance decaying into a Higgs boson and a W or Z boson in hadronic final states in




Khachatryan, V., Sirunyan, A.M., Tumasyan, A., Adam, W., Bergauer, T., Dragicevic, M., Erö, J., (...), Woods, N. 
 

























Search for narrow high-mass resonances in proton–proton collisions at s=8 TeV




The ATLAS collaboration, Aad, G., Abbott, B., Abdallah, J., Abdinov, O., Aben, R., Abolins, M., (...), Zwalinski,
L. 
 
(2015) Journal of High Energy Physics, 2015 (12), art. no. 55, pp. 1-39.  . 
 
doi: 10.1007/JHEP12(2015)055 
Aad, G., Abbott, B., Abdallah, J., Abdel Khalek, S., Abdinov, O., Aben, R., Abi, B., (...), Zwalinski, L. 
 
(2015) European Physical Journal C, 75 (5).  . 
 
doi: 10.1140/epjc/s10052-015-3425-6 
Aad, G., Abbott, B., Abdallah, J., Abdel Khalek, S., Abdinov, O., Aben, R., Abi, B., (...), Zwalinski, L. 
 
(2015) European Physical Journal C, 75 (5).  . 
 
doi: 10.1140/epjc/s10052-015-3425-6 
Aad, G., Abbott, B., Abdallah, J., Abdel Khalek, S., Abdinov, O., Aben, R., Abi, B., (...), Zwalinski, L. 
 




Aad, G., Abbott, B., Abdallah, J., Abdinov, O., Aben, R., Abolins, M., Abouzeid, O.S., (...), Zwalinski, L. 
 
(2015) European Physical Journal C, 75 (6), art. no. 263.  . 
 
doi: 10.1140/epjc/s10052-015-3474-x 
V Tagging Observables and Correlations 
(2014) CMS-PAS-JME-14-002 
 
The CMS collaboration, Khachatryan, V., Sirunyan, A.M., Tumasyan, A., Adam, W., Bergauer, T., Dragicevic,
M., (...), Woods, N. 
 




Search for high-mass diboson resonances with boson-tagged jets in proton-proton





Search for production of WW/WZ resonances decaying to a lepton, neutrino and jets





Search for production of WW/WZ resonances decaying to a lepton, neutrino and jets





Search for WZ resonances in the fully leptonic channel using pp collisions at s=8 TeV





Search for a new resonance decaying to a W or Z boson and a Higgs boson in the ℓℓ/










Particle-Flow Event Reconstruction in CMS and Performance for Jets, Taus and MET 
(2009) CMS-PAS-PFT-09-001 
 




The CMS Experiment at the CERN LHC, 2008 JINST 3 S08004.  . 
 
Alwall, J., Frederix, R., Frixione, S., Hirschi, V., Maltoni, F., Mattelaer, O., Shao, H.-S., (...), Zaro, M. 
 





(2004) Journal of High Energy Physics, 8 (11), pp. 1097-1124.  . 
Frixione, S., Nason, P., Oleari, C. 
 
(2007) Journal of High Energy Physics, 2007 (11), art. no. 070.  . 
doi: 10.1088/1126-6708/2007/11/070 
Alioli, S., Nason, P., Oleari, C., Re, E. 
 
(2010) Journal of High Energy Physics, 2010 (6), art. no. 043.  . 
doi: 10.1007/JHEP06(2010)043 
Alioli, S., Nason, P., Oleari, C., Re, E. 
 
(2009) Journal of High Energy Physics, 2009 (9), art. no. 111.  . 
doi: 10.1088/1126-6708/2009/09/111 
Alioli, S., Nason, P., Oleari, C., Rea, E. 
 




26 Cited 10 times
27
The automated computation of tree-level and next-to-leading order differential cross





A new method for combining NLO QCD with shower Monte Carlo algorithms
Cited 681 times
29





A general framework for implementing NLO calculations in shower Monte Carlo









Erratum: NLO single-top production matched with shower in POWHEG: S- and t-





(2011) European Physical Journal C, 71 (2).  . 
 
doi: 10.1140/epjc/s10052-011-1547-z 
Alioli, S., Moch, S.-O., Uwer, P. 
 
(2012) Journal of High Energy Physics, 2012 (1), art. no. 137.  . 
doi: 10.1007/JHEP01(2012)137 
Sjöstrand, T., Mrenna, S., Skands, P. 
 
(2006) Journal of High Energy Physics, 2006 (5), art. no. 026.  . 
doi: 10.1088/1126-6708/2006/05/026 
Sjöstrand, T., Mrenna, S., Skands, P. 
 
(2008) Computer Physics Communications, 178 (11), pp. 852-867.  . 
doi: 10.1016/j.cpc.2008.01.036 
Skands, P. 
S. Carrazza and J. Rojo, Tuning PYTHIA 8.1: the Monash 2013 Tune 
(2014) Eur. Phys. J. C 74.  . 
3024 
 
Khachatryan, V., Sirunyan, A.M., Tumasyan, A., Adam, W., Asilar, E., Bergauer, T., Brandstetter, J., (...), Woods,
N. 
 
(2016) European Physical Journal C, 76 (3), art. no. 155.  . 
 
doi: 10.1140/epjc/s10052-016-3988-x 
Ball, R.D., Bertone, V., Cerutti, F., Del Debbio, L., Forte, S., Guffanti, A., Latorre, J.I., (...), Ubiali, M. 
 
(2011) Nuclear Physics B, 849 (2), pp. 296-363.  . 
doi: 10.1016/j.nuclphysb.2011.03.021 
Agostinelli, S., Allison, J., Amako, K., Apostolakis, J., Araujo, H., Arce, P., Asai, M., (...), Zschiesche, D. 
 
(2003) Nuclear Instruments and Methods in Physics Research, Section A: Accelerators, Spectrometers,
Detectors and Associated Equipment, 506 (3), pp. 250-303.  . 
doi: 10.1016/S0168-9002(03)01368-8 
33






























GEANT4 - A simulation toolkit
Cited 9912 times
View at Publisher
Campbell, J., Ellis, R.K., Rainwater, D. 
 
(2003) Physical Review D, 68 (9), art. no. 094021.  . 
doi: 10.1103/PhysRevD.68.094021 
Campbell, J.M., Ellis, R.K., Williams, C. 
 
(2011) Journal of High Energy Physics, 2011 (7), art. no. 018.  . 
doi: 10.1007/JHEP07(2011)018 
Campbell, J.M., Ellis, R.K. 
 
(2015) Journal of Physics G: Nuclear and Particle Physics, 42 (1), art. no. 015005.  . 
 
doi: 10.1088/0954-3899/42/1/015005 
Campbell, J., Ellis, R.K., Tramontano, F. 
 
(2004) Physical Review D - Particles, Fields, Gravitation and Cosmology, 70 (9), art. no. 094012, pp. 094012-
1-094012-17.  . 
doi: 10:1103/PhysRevD.70.094012 
Li, Y., Petriello, F. 
Combining QCD and electroweak corrections to dilepton production in FEWZ 
(2012) Phys. Rev., 500, p. 094034.  . 
[arXiv:1208.5967] [INSPIRE] 
 




Identification of b quark jets at the CMS Experiment in the LHC Run 2 
(2016) CMS-PAS-BTV-15-001 
 
CMS luminosity measurement for the 2015 data-taking period 
(2015) CMS-PAS-LUM-15-001 
 
Description and performance of track and primary-vertex reconstruction with the CMS tracker, 2014 JINST 9
P10009 
 
Cacciari, M., Salam, G.P., Soyez, G. 
FastJet User Manual 





























Cacciari, M., Salam, G.P., Soyez, G. 
 
(2008) Journal of High Energy Physics, 2008 (4), art. no. 063.  . 
doi: 10.1088/1126-6708/2008/04/063 
Identification of b-quark jets with the CMS experiment, 2013 JINST 8 P04013.  . 
 
Determination of Jet Energy Calibration and Transverse Momentum Resolution in CMS, 2011 JINST 6
P11002.  . 
 
Performance of CMS muon reconstruction in pp collision events at s=7 TeV, 2012 JINST 7 P10002. 
. 
 
Performance of Electron Reconstruction and Selection with the CMS Detector in Proton-Proton Collisions at
s=8 TeV, 2015 JINST 10 P06005.  . 
 




Missing transverse energy performance of the CMS detector, 2011 JINST 6 P09001.  . 
 
Performance of the CMS missing transverse momentum reconstruction in pp data at s=8 TeV, 2015 JINST
10 P02006.  . 
 
Chatrchyan, S., Khachatryan, V., Sirunyan, A.M., Tumasyan, A., Adam, W., Aguilo, E., Bergauer,
T., (...), Swanson, J. 
 
(2013) Journal of High Energy Physics, 2013 (5), art. no. 090.  . 
doi: 10.1007/JHEP05(2013)090 
Ellis, S.D., Vermilion, C.K., Walsh, J.R. 
 





The anti-k  jet clustering algorithmt
Cited 2310 times
View at Publisher






















Ellis, S.D., Vermilion, C.K., Walsh, J.R. 
 




Krohn, D., Thaler, J., Wanga, L.-T. 
 
(2010) Journal of High Energy Physics, 2010 (2), art. no. 084.  . 
doi: 10.1007/JHEP02(2010)084 
Catani, S., Dokshitzer, Yu.L., Seymour, M.H., Webber, B.R. 
 
(1993) Nuclear Physics, Section B, 406 (1-2), pp. 187-224.  . 
doi: 10.1016/0550-3213(93)90166-M 
Dokshitzer, Yu.L., Leder, G.D., Moretti, S., Webber, B.R. 
 
(1997) Journal of High Energy Physics, 1 (8), pp. 1-32.  . 
Thaler, J., Van Tilburg, K. 
 
(2011) Journal of High Energy Physics, 2011 (3), art. no. 015.  . 
doi: 10.1007/JHEP03(2011)015 
Ellis, S.D., Soper, D.E. 
 
(1993) Physical Review D, 48 (7), pp. 3160-3166.  . 
doi: 10.1103/PhysRevD.48.3160 
Bähr, M., Gieseke, S., Gigg, M.A., Grellscheid, D., Hamilton, K., Latunde-Dada, O., Plätzer, S., (...), Webber,
B.R. 
 
(2008) European Physical Journal C, 58 (4), pp. 639-707.  . 
doi: 10.1140/epjc/s10052-008-0798-9 
Olive, K.A., Agashe, K., Amsler, C., Antonelli, M., Arguin, J.-F., Asner, D.M., Baer, H., (...), Schaffner, P. 
 
(2014) Chinese Physics C, 38 (9), art. no. 090001.  . 
 
61
















Better jet clustering algorithms
Cited 207 times
65
















Khachatryan, V., Sirunyan, A.M., Tumasyan, A., Adam, W., Asilar, E., Bergauer, T., Brandstetter, J., (...), Woods,
N. 
 





(1980) A study of the reactions ψ′ → γγψ 
M.J. Oreglia, Ph.D. Thesis, SLAC Report SLAC-R-236 
 
Cacciari, M. 
S. Frixione, M.L. Mangano, P. Nason and G. Ridolfi, The tt¯ cross-section at 1.8-TeV and 1.96-TeV: A Study










Cowan, G., Cranmer, K., Gross, E., Vitells, O. 
 
(2011) European Physical Journal C, 71 (2).  . 
 
doi: 10.1140/epjc/s10052-011-1554-0 
Cowan, G., Cranmer, K., Gross, E., Vitells, O. 
Asymptotic formulae for likelihood-based tests of new physics 









(1999) Nuclear Instruments and Methods in Physics Research, Section A: Accelerators, Spectrometers,
Detectors and Associated Equipment, 434 (2), pp. 435-443.  . 
doi: 10.1016/S0168-9002(99)00498-2 
69
Search for heavy resonances decaying into a vector boson and a Higgs boson in final



















Confidence level computation for combining searches with small statistics
Cited 766 times
View at Publisher
 1 of 1
Aad, G., Abbott, B., Abdallah, J., Abdinov, O., Aben, R., Abolins, M., Abouzeid, O.S., (...), Woods, N. 
 




© Copyright 2017 Elsevier B.V., All rights reserved.
77
Combined Measurement of the Higgs Boson Mass in pp Collisions at s =7 and 8 TeV




















Copyright © 2018 . All rights reserved. Scopus® is a registered trademark of
Elsevier B.V.  
Cookies are set by this site. To decline them or learn more, visit our .
Terms and conditions Privacy policy
Elsevier B.V
Cookies page
